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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an epoxy resin composition with high thermal 
conductivity and excellent moisture resistance, suitable for a resin-made hollow package 
suppressing generation of metal impurities, and when preparing the resin composition, hardly 
abrasing the surface of rollers of a mixer or the surface of a screw by the inorganic filler in the 
composition, and to provide a resin-made hollow package using the composition. 
SOLUTION: This epoxy resin composition comprises an epoxy resin, a curing agent, a 
spherical alumina powder and a low density spherical silica powder , and further comprises at 
least one selected from a spherical fused silica powder, a ground silica powder and an 
aluminum nitride powder. The spherical alumina powder has a sphericity of >0.9, an average 
particle diameter of >1 urn but <30 urn, and the content is 10-80 mass% in the total mass of 
the composition (provided that the total content of the inorganic filler is ^95 mass% in the total 
mass of the composition). The thermal conductivity of the cured product of the composition is 
:>1 W/mK. 
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content 24 0 ppm, and less Al mold abrasion. A transfer-molded hollow 
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formation after 10 h at 121° and 100% relative humidity. 
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ABSTRACTED- PUB -NO: JP2003160714A 
BASIC-ABSTRACT: 

NOVELTY - An epoxy resin composition contains an epoxy resin, a hardener, a 
hardening accelerator, a ball- shaped alumina powder, low-density ball- shaped 
silica powder, and ball- shaped fused silica powder, crushed silica powder 
and/or aluminum nitride powder. The ball shaped alumina powder has sphericity 
of 0.9 or more, and mean particle diameter of 0.130 mu m. 

DETAILED DESCRIPTION - An epoxy resin composition contains an epoxy resin, a 
hardener, a hardening accelerator, a ball shaped alumi na powder , a low-density 
ball-shaped silica powder and bait shaped fused silica powder7 crushed silica 
powder and/or aluminum nitride powder. The ballshaped alumina powder has 
sphericity of 0.9 or more as calculated by the ratio of area with same 
periphery as the pro j ect ion perimeter length of the project area to particle of 
perfect circle, and mean particle diameter of 0.130 mu m. The heat 
conductivity of cured epoxy resin composition is 1 W/m.K or more. The content 
of ball-shaped alumina powder is 10-85 mass% . The total amount of inorganic 
filler in the composition is 95 mass% or less. 

An INDEPENDENT CLAIM is included for semiconductor element accommodating hollow 
package (1) . 

USE - For forming hollow package for semiconductor element (claimed) used for 
charge coupled device and complementary metal oxide semiconductor. 

ADVANTAGE - The epoxy resin composition has excellent moisture resistance and 
heat conductivity. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional drawing of hollow 
package formed by molding epoxy resin composition. 

hollow package 1 

CHOSEN- DRAWING: Dwg.1/2 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device receipt hollow package which 
consists of an epoxy resin constituent and this resin constituent excellent in thermal conductivity 
suitable as an object for the hollow package for containing a semiconductor device, and moisture 
resistance and a moldability. 
[0002] 

[Description of the Prior Art] The cheap package made of resin is used for the hollow package for 
containing solid state image sensors, such as CCD (Charge Coupled Device) and CMOS 
(Complementary Metal Oxide Semiconductor), conventionally besides the ceramic. Generally the 
hollow package made of resin has connected electrically the leadframe which was united with the resin 
Plastic solid by insert molding and by which both ends were opened wide on the inside and the outside 
of a package, and the semiconductor device which fixed with adhesives in the package center section by 
the bonding wire. Moreover, the top face of a resin Plastic solid fixes lid material, such as a transparent 
synthetic-resin plate and a glass plate, with adhesives, and has hermetic seal structure. 
[0003] While a raise in the pixel of image recording devices, such as a video camera carrying such a 
hollow package made of resin and a digital camera, and a miniaturization demand increase in recent 
years, the military requirement to solid state image sensors, such as CCD and CMOS, is also increasing. 
That is, with progress of a raise in a pixel, and a miniaturization, the calorific value of a semiconductor 
device increases and there is a possibility of making the function of the image sensor itself falling by 
this. Therefore, the hollow package made of resin with the high heat conductivity is demanded by 
raising the heat dissipation nature from the material of a hollow package that such a problem should be 
solved. 

[0004] Although the approach of adding the inorganic bulking agent which has high temperature 
conductivity including alumina powder as a means which raises the thermal conductivity of a resin 
moldings, and preparing with heating melting kneading machines, such as 2 rolls, a kneader, or an 
extruder, is used conventionally These inorganic bulking agents had the high degree of hardness, since 
the configuration of the letter of crushing was generally carried out, the roll surface and screw front face 
of a kneading machine were remarkably worn out at the time of kneading, and the problem which a 
metal impurity mixes into a resin constituent was pointed out. 

[0005] Moreover, since the thickness of a resin Plastic solid became thin in connection with it by one 
side when a package is miniaturized, the point that the moisture in atmospheric air became easy to 
infiltrate into the interior of a package through a resin Plastic solid was also made into the problem. 
[0006] 

[Problem(s) to be Solved by the Invention] About the epoxy resin constituent which was proposed in 
order that this invention might solve said trouble, and contained the inorganic bulking agent Thermal 
conductivity is higher than the conventional thing, and it excels in moisture resistance. Further In the 
case of preparation of a resin constituent It is rare to wear the roll surface and screw front face of a 
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kneading machine with the inorganic bulking agent in a constituent. It is in offering the suitable epoxy 
resin constituent for the hollow package made of resin which suppressed generating of a metal impurity, 
and offering the hollow package made of resin for containing solid state image sensors, such as a raise in 
a pixel, CCD to miniaturize, and CMOS, increasingly from now on. 
[0007] 

[Means for Solving the Problem] this invention persons came to complete the invention in this 
application, as a result of examining many things, in order to solve the above-mentioned technical 
problem. Namely, this invention contains a ** epoxy resin, a curing agent, a hardening accelerator, 
spherical alumina powder, and low consistency spherical silica powder. In addition, it is an epoxy resin 
constituent containing at least one sort chosen from spherical fused silica powder, crushing silica 
powder, and alumimium nitride powder. 0.9 or more and mean particle diameter the above-mentioned 
spherical alumina powder 0.1 micrometers or more less than 30 micrometers, [ the degree of sphericity 
for which it asked by following the (1) formula ] And the content to the total mass of a constituent is 
below 80 mass % more than 10 mass % (however, with spherical alumina powder and low consistency 
spherical silica powder), the content of at least one sort chosen from spherical fused silica powder, 
crushing silica powder, and alumimium nitride powder of sum totals is below 95 mass % to the total 
mass of a constituent. The epoxy resin constituent characterized by the thermal conductivity of the 
hardened material of this constituent being 1 or more W/m-K is offered. 

Degree of sphericity = area with the same periphery as the projection boundary length of the projected 
area/particle of a particle of a perfect circle — (1) [0008] ** For 3% or more and mean particle diameter, 
the consistencies of an epoxy resin constituent given in the aforementioned ** to which it is 
characterized by 0.1 -micrometer or more thing which it is less than 3 micrometers and is contained 
below 30 mass % more than 1 mass % in [ all ] a constituent in which said low consistency spherical 
silica powder measured 1-butanol as a medium are [ less than three 2.10 g/cm and moisture absorption ] 
modes with desirable this invention. 

[0009] Moreover, the epoxy resin constituent for a semiconductor device receipt hollow package 
characterized by this invention becoming the ** aforementioned ** or ** from the epoxy resin 
constituent of a publication is offered. 

[0010] Moreover, the semiconductor device receipt hollow package characterized by this invention 
being fabricated by the ** aforementioned ** or ** from the epoxy resin constituent of a publication is 
offered. 
[0011] 

[Embodiment of the Invention] This invention is explained below at a detail. The epoxy resin 
constituent of this invention is an epoxy resin constituent whose thermal conductivity of a hardened 
material is 1 or more W/m-K including at least one sort chosen from spherical fused silica powder, 
crushing silica powder, and alumimium nitride powder in addition including an epoxy resin, a curing 
agent, a hardening accelerator, spherical alumina powder, and low consistency spherical silica powder. 
[0012] As an epoxy resin of <epoxy resin> this invention, each epoxy resin of the bisphenol A mold, a 
bisphenol female mold, and the bisphenol A D mold, a phenol novolak mold epoxy resin, polyglycidyl 
ether of o-cresol-form aldeyde novolac, a naphthalene frame content epoxy resin, and a biphenyl frame 
content epoxy resin are used suitably, any these one kind may be used independently, or two or more 
kinds may be used together by the suitable ratio. As for the weight per epoxy equivalent of these epoxy 
resins, below 300 (g/eq) is desirable, and more than below further 300 (g/eq) 100 (g/eq) is desirable. It 
sets to this invention, and it is below 30 mass % more than 2 mass %, and, as for the loadings in all the 
resin constituent of an epoxy resin, it is usually desirable that it is especially in within the limits below 
15 mass % more than 3 mass %. 

[0013] Although it can be especially used without a limit as a curing agent used by <curing agent> this 
invention if a hardening reaction is carried out with the above-mentioned epoxy resin, especially, phenol 
resin is desirable and, specifically, phenol novolak resin and aralkyl phenol resin are mentioned. 
Moreover, acid dihydrazide, such as acid anhydrides, such as amines, such as diamino diphenylmethane, 
diaminodiphenyl sulfone, and m-phenylenediamine, phthalic anhydride, an anhydrous tetrahydrophtal 
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acid, and anhydrous hexahydrophthalic acid, isophthalic acid dihydrazide, and adipic-acid dihydrazide, a 
dicyandiamide, a boron trifluoride, etc. are mentioned as a suitable thing. 

[0014] As for the loadings of a curing agent, it is desirable that the chemical equivalent ratio to the 
epoxy group of an epoxy resin is in the range of 0.5-1 .5 from a viewpoint of moisture resistance and a 
mechanical property, and it is desirable that it is in a pan in the range of 0.7-1 .2. 
[0015] As a hardening accelerator used by <hardening-accelerator> this invention, what promotes the 
crosslinking reaction of said epoxy resin and curing agent is used. As the concrete example, 2- 
methylimidazole, 2-ethyl-4-methylimidazole, Imidazole derivatives, such as a 2-ethyl-4- 
methylimidazole azine; organic phosphines;l, such as triphenyl phosphine and the Tori (p- 
methylphenyl) phosphine, 8-diaza cyclo (5, 4, 0) undecene -7 (it is called Following DBU.) DBU 
derivative; type Ar-NH-CO-NR2, such as a phenol salt, a phenol novolak salt, and a carbonate, and Ar- 
(NH-CO-NR2) 2 (Ar — a permutation or an unsubstituted aryl group -) R is the same, the permutation 
which may differ, or an unsubstituted alkyl group. The urea derivative expressed is mentioned. 
[0016] As for a hardening accelerator, it is desirable to be blended below in 20 mass sections more than 
the 0.1 mass sections to the epoxy resin 100 mass section, and it is desirable to be blended with a pan at 
a rate below 10 mass sections more than the 0.1 mass section. 

[0017] As an inorganic bulking agent used for <inorganic bulking agent> this invention, at least one sort 
chosen from spherical fused silica powder, crushing silica powder, and alumimium nitride powder in 
addition is included including spherical alumina powder and low consistency spherical silica powder. 
[0018] The degrees of sphericity for which it asked by following the (1) formula are 0.9 or more things, 
mean particle diameter is 0.1 -micrometer or more less than 30-micrometer thing, and the spherical 
alumina powder used by this invention is 0.5 -micrometer or more less than 30-micrometer thing 
preferably. Degree of sphericity = area with the same periphery as the projection boundary length of the 
projected area/particle of a particle of a perfect circle - (1) In order to ask for a degree of sphericity, 
measure by performing image analysis of the SEM photograph acquired with the electron microscope 
using a scanning electron microscope and image-analysis equipment. A measurement particle number is 
100 or more pieces. Mean particle diameter was measured with the laser diffraction type particle-size- 
distribution measurement machine. Moreover, as long as a degree of sphericity is the thing of this range, 
the alumina powder of two or more classes may be used. In this case, the mean particle diameter of the 
alumina powder which mixed the alumina powder of two or more classes is within the limits of the 
above. As for a maximum grain size, it is desirable that it is 200 micrometers or less. 
[0019] While the thermal conductivity of an epoxy constituent becomes high by using such spherical 
alumina powder, in the case of preparation of a resin constituent, it is rare to wear the roll surfaces and 
screw front faces of a kneading machine, such as a roll of two, a kneader, or an extruder, and it can 
reduce generating of a metal impurity sharply compared with the letter alumina powder of crushing 
currently used conventionally. In this invention, the content to the total mass of the constituent of 
spherical alumina powder is below 80 mass % more than 10 mass %, and is below 80 mass % more than 
25 mass % preferably. However, the content o f at least one sort chosen fro m spherical alumina powder 
and low consistency spherical silica powder , spherical fused silica powder and crushing silica powder, 
and alumimium nitride powder of sum totals is below 95 mass % to the total mass of a constituent, and it 
is preferably desirable that it is below 95 mass % more than 30 mass %. While excelling that it is this 
range in the moldability of an epoxy resin constituent, the property of resin hardened materials, such as a 
mechanical strength, is maintained. 

[0020] The low consistency spherical silica powder used by this invention has that desirable whose 
consistencies which measured 1-butanol as a medium are less than three 2.10 g/cm, and what is three or 
less 2.05 g/cm is [ three or more ] desirable further 1.55 g/cm. As for moisture absorption, what is 3% or 
more is desirable, and what is 5 more% or more is desirable. Moreover, 0.1 -micrometer or more thing 
which is less than 3 micrometers of mean particle diameter is desirable, and its 0.2 more micrometer or 
more less than 3 -micrometer thing is desirable. 

[0021] In this invention, the consistency of low consistency spherical silica powder was measured by the 
following approach. Silica about 5g which fully ground to the WADON mold specific gravity bottle 
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(mass mO) with a capacity of 50ml specified by JISR3503, and was dried to it was put in and weighed 
precisely. Sum total mass of the specific gravity bottle at this time and a silica was set to mS. 1-butanol 
about 10ml deaerated beforehand was added, and ultrasonic stirring was performed for 30 minutes. 
Subsequently, this specific gravity bottle is moved to a vacuum desiccator, it permeated in for [ every ] 
15 minutes into the degree of vacuum of 30mmHg(s), and 1-butanol was made to permeate a silica 
enough at least, next, 1-butanol — a specific gravity bottle — filling — a lid — carrying out — 2 5 -degree C 
constant temperature - mass was measured after making a phase carry out immersion neglect for 15 
minutes. Sum total mass of the specific gravity bottle, the silica, and 1-butanol at this time was set to 
mSl. 

[0022] Moreover, apart from this, the next actuation was performed in order to measure the volume of a 
specific gravity bottle. Mass was measured, after having filled the water which carried out degassing 
processing beforehand to the specific gravity bottle, covering and making a 25-degree C constant 
temperature bath carry out immersion neglect for 15 minutes. Sum total mass of the specific gravity 
bottle and water at this time was set to ml . And consistency rhoS of the silica in 25 degrees C was 
computed with the following calculus. 
rhoS=(mS-m0)/{ V-(mS 1 -mS)/rhoB } 

however, V=(ml-m0)/rhoW — here — the mass (g) of an mO: specific gravity bottle 

mS: Sum total mass of a specific gravity bottle and a silica (g) 

mSl : Sum total mass of a specific gravity bottle, a silica, and 1-butanol (g) 

ml : Sum total mass of a specific gravity bottle and water (g) 

rhoS: The consistency of the silica in 25 degree C (g/cm3) 

rhoB: The consistency of the 1-butanol in 25 degree C (0.8060 g/cm3) 

rhoW: The consistency of the water in 25 degree C (0.997047 g/cm3) 

V: Volume of a specific gravity bottle (cm3) 

It comes out. In addition, measurement computed the average repeatedly twice. 
[0023] In this invention, the moisture absorption of low consistency spherical silica powder was 
measured by the following approach. Silica about 5g fully dried is put into a container, and is weighed 
precisely, and mass at this time is set to W0. subsequently, this container - the constant temperature of 
60 degrees C and 90%RH (relative humidity) - it puts into a constant humidity chamber, and is left for 
24 hours, and mass at this time is set to Wl. Moisture absorption was calculated from this W0 and Wl 
by the following formula. 

Moisture absorption (%) ={(W1-W0) /W0} xl00[0024] In this invention, the mean particle diameter of 
low consistency spherical silica powder was measured by the following approach. The ultrasonic 
agitator was used for a dispersion medium 10 thru/or 20ml, and it was made to distribute a silica 5 
thru/or 50mg. As a dispersion medium, water or a polyethylene glycol was used according to particle 
size. Dispersion liquid were moved to the eel, and it covered except for air bubbles, and applied to the 
centrifuge particle-size-distribution measurement machine (Horiba CAPA-700 mold). Rotational speed 
of a measurement machine was set to 500 thru/or 5000rpm according to particle size. D (MEDIAN) 
value computed by the measurement machine was made into mean particle diameter. Moreover, in 
addition to this in mean-particle-diameter measurement of this invention, it measured also with the 
electron microscopic method and the laser diffraction method according to particle size. 
[0025] Even if the hollow package made of resin is miniaturized and the thickness of a Plastic solid 
becomes thin by using such low consistency globular form silica powder, it has moisture resistance to 
the penetration to the package of the moisture in atmospheric air. As for the content in all the 
constituents of low consistency spherical silica powder, it is desirable that it is below 30 mass % more 
than 1 mass %, and it is desirable that it is below 20 mass % more than 1 mass % further. 
[0026] If spherical fused silica powder is spherical fused silica powder, especially the degree of 
sphericity will not be limited. 0.1 -micrometer or more less than 40-micrometer thing of mean particle 
diameter is desirable, and its 1 more micrometer or more less than 35-micrometer thing is desirable. 
Crushing silica powder may be fused silica, or may be a crystal silica. 0.1 -micrometer or more less than 
35-micrometer thing of mean particle diameter is desirable, and its 1 more micrometer or more less than 
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30-micrometer thing is desirable. The mean particle diameter of alumimium nitride powder has desirable 
0.1 -micrometer or more less than 30-micrometer thing, and 0.1 more micrometer or more less than 20- 
micrometer thing is used preferably. It is chosen in order that the inorganic filler of such spherical fused 
silica powder, crushing silica powder, and alumimium nitride powder may control the thermal 
conductivity of a hardened material, and loadings are adjusted. 

[0027] In <other compounding agent> this invention, if needed, it is the range which does not spoil the 
purpose of this invention, and ferrite powder, aluminum-hydroxide powder, calcium-carbonate powder, 
etc. can be combined as other inorganic fillers. Moreover, metallic soap, such as metal salt; zinc stearate 
of higher fatty acids, such as ester wax; KARUNABA wax (carnauba wax); behenic acid zinc of higher 
fatty acids, such as a montanoic acid, stearin acid, behenic acid, and oleic acid, zinc oleate, magnesium 
stearate, barium stearate, and aluminum stearate, can be combined as a release agent. Even if these are 
independent, and it mixes and uses, they do not interfere. 

[0028] Moreover, even if it blends coloring agents, such as flame retarders, such as a silane coupling 
agent, a bromine-ized epoxy resin, and an antimony trioxide, carbon black, and a phthalocyanine, and a 
low stress-ized agent if needed to this resin constituent in addition to these, it does not interfere. In this 
invention, after mixing all these ingredients with mixers usually used, such as a Henschel mixer, the 
epoxy resin constituent made into the purpose by carrying out heating kneading by 2 rolls, a kneader, 
etc., and cooling and grinding continuously is obtained. 

[0029] Although this epoxy resin constituent shows the fitness which was excellent as an object for the 
hollow package for containing solid state image sensors, such as CCD and CMOS, it is natural. [ of the 
ability to be used for the semi-conductor closure for which an epoxy resin constituent is generally used, 
electronic parts, etc. ] 

[0030] As the hollow package fabricated with the epoxy resin constituent of <hollow package> this 
invention is usually shown in drawing 1 , it consists of a configuration 1 of the cube type in which the 
upper part carried out opening, and the top face is sealed by the lid material 2, such as glass and 
transparent plastics, through adhesives 3. Furthermore, an island 4 is established in a package central 
crevice, and the semiconductor device 5 laid there is connected with a leadframe through a bonding wire 
6. A leadframe is really fabricated by insert molding at the time of package shaping, and is connected 
through the leadframe by which the external lead 7 and the internal lead 8 were enclosed in the package. 
[003 1] Although the semiconductor device receipt hollow package of this invention is fabricated by the 
shaping approach of arbitration, such as an injection-molding method and a transfer-molding method, 
using the aforementioned epoxy resin constituent, a transfer-molding method is adopted preferably. 
When based on the transfer-molding approach, it can fabricate according to the pressure of one to 
50x1 06Pa (10-500kg/cm2), the temperature of 150-200 degrees C, and the process condition for [ time 
amount ] 1 - 5 minutes. 
[0032] 

[Example] Although an example explains hereafter the effectiveness which was excellent in this 
invention, this invention is not limited to an example. 
[0033] (Examples 1-5, examples 1-4 of a comparison) 

All the raw material orthochromatic cresol novolak epoxy resins shown in Table 1 <an epoxy resin> : 
The Nippon Kayaku Co., Ltd. make, EOCN- 1020-70, weight-per-epoxy-equivalent =205g /, and eq, 
aralkyl phenol resin <a curing agent> : The Mitsui Chemicals, Inc. make, MIREKKUSU XLC-3L, an 
imidazole <a hardening accelerator : Made in Shikoku Chemicals, 2E4 MZ-AZINE and spherical 
alumina powder (1) < inorganic filler > : The mean particle diameter of 9.0 micrometers, Consistency 
3.57 g/cm3, a degree of sphericity 0.92, the spherical alumina powder (2) <: [ inorganic bulking agent >] 
(a) mean particle diameter of 45 micrometers, Consistency 3.98 g/cm3, the thing and (b) mean particle 
diameter of 4 micrometers of a degree of sphericity 0.92, (a)/(b)/(c) =5/3/2 mixed comparatively (mass 
ratio) three kinds of the thing of consistency 3.98 g/cm3, and the thing of (c) mean particle diameter of 
0.7 micrometers, and consistency 3.98 g/cm3. The mean particle diameter of 14 micrometers, spherical 
alumina powder of consistency 3.98 g/cm3, letter alumina powder of crushing <an inorganic filler> : 
The mean particle diameter of 12.0 micrometers, Consistency 3.98 g/cm3, low consistency spherical 
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silica powder <an inorganic filler> : The mean particle diameter of 1.0 micrometers (centrifuge particle- 
size-distribution measurement machine), Consistency (medium 1-butanol) 1.78 g/cm3, 1 1.8% of 
moisture absorption, spherical fused silica powder < inorganic filler >: - the mean particle diameter of 
26.0 micrometers, consistency 2.21 g/cm3, and the crushing silica powder <inorganic filler>:mean 
particle diameter of 14.5 micrometers Consistency 2.65 g/cm3, alumimium-nitride powder <an 
inorganic filler>: Mean particle diameter of 0.5 micrometers, consistency 3.26 g/cm3 (the mean particle 
diameter of inorganic fillers other than low consistency spherical silica powder), it measured with the 
laser diffraction type particle-size-distribution measuring device Granulometer MODEL920 made from 
CILAS, and the value of the specific gravity measured by the pycnometer was shown in the consistency 
according to the approach defined by JIS. 

Montanoic acid wax <a release agent> : Made in Clariant Japan, RIKOWAKKUSU OP, Silane- 
coupling-agent <Flame-retarder>: The Shin-Etsu Chemical Co., Ltd. make, KBM-403, a bromine-ized 
epoxy resin <a flame retarder> : The Nippon Kayaku Co., Ltd. make, BREN-S, weight-per-epoxy- 
equivalent =285 g/eq, an antimony trioxide <a flame retarder> : The NIHON SEIKO CO., LTD. make, 
PATOX-M, carbon black <a coloring agent>: After mixing the Mitsubishi Chemical make and #45 with 
a Henschel mixer at a rate of the weight section of a publication to front Naka, heating kneading was 
carried out with 2 rolls with a temperature of 90-1 10 degrees C, subsequently cooling grinding was 
carried out, and the epoxy resin constituent was obtained. Physical properties were measured by the 
following evaluation approaches using this constituent. The result was collectively shown in Table 1. 
[0034] Using the metal mold with which the interior according to <evaluation approach> (1) spiral-flow 
EMMI1-66 specification became spiral-like, it fabricated in transfer molding by the die temperature of 
150 degrees C, and the effective pressure of 6.9x1 06Pa (70 kgf/cm2), and the die length within the metal 
mold when hardening for 180 seconds which flowed was measured. 

[0035] (2) It measured using the quick thermal conductivity meter by thermal conductivity Kyoto 
Electronics Manufacturing Co., Ltd. first, the epoxy resin constituent which is the above, and was made 
and prepared - 105mm(L) x55mm(W) x — it fabricated in the size of 15mm (H), and this Plastic solid 
was left in the 23 -degree C ambient atmosphere for 12 hours or more. Next, the probe of a quick heat- 
conductivity meter was put on the Plastic solid, the value of 1 minute after was read, and it considered as 
the heat conductivity. 

[0036] (3) metal high impurity concentration — Fe concentration contained in a constituent as an 
impurity in the epoxy resin constituent prepared as mentioned above using the inductively-coupled- 
plasma-atomic-emisson-spectroscopy equipment made from Leeman Labs was measured. This Fe 
concentration was made into the standard of the wear degree on the front face of a kneading machine at 
the time of kneading. 

[0037] (4) Although proposed from each company, since the evaluation approach of metal mold 
abrasiveness metal mold abrasiveness had many which carry out a long duration important point to 
measurement, it performed the abrasion test to the metal mold made from aluminum as a promoting 
method. It pressurized by the pressure of 7.8x1 06Pa (80 kgf/cm2) after supplying to the metal mold 
which heated the epoxy resin constituent specifically prepared as mentioned above using the metal mold 
shown in drawing 2 at 90 degrees C, and 1 9 cc was made to breathe out from a tip hole with a diameter 
[ of the nozzle made from aluminum ] of 2mm. Then, the bore of a nozzle tip hole was measured by the 
coordinate measuring machine, and the abrasion loss inside the tip hole produced by having made the 
constituent breathe out (volume) was computed. This value as well as the above-mentioned (3) metal 
high impurity concentration was made into the criterion of the wear degree on the front face of a 
kneading machine. 

[0038] (5) In the condition of a specific heat hollow package, since measurement of heat conduction by 
the probe method was impossible, it considered as the thermally conductive standard as a package with 
the specific heat of mold goods, the mold goods fabricated according to the hollow package process 
condition of said paragraph number [003 1] to a dimension - about 3 - the test piece whose weight is 
about 5mg in the magnitude which is mmx3mm - starting - the PerkinElmer, Inc. make - it measured 
using DSC-7. The temperature up of the specific heat was carried out the rate for 10-degree-C/from 
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ordinary temperature, and it showed the value at the time of 40 degrees C. 

[0039] (6) moisture resistance « fabricate the epoxy resin constituent prepared as mentioned above by 
transfer molding, and fabricate a hollow package "A" according to the pressure of 7xl06Pa (70kg/cm2), 
the temperature of 180 degrees C, and the process condition for [ time amount ] 2 minutes. Next, in 
order to carry out the hermetic seal of the centrum, the lid material "a" which applied UV hardening 
adhesives to the glass plate is prepared, "a" which turned the adhesives spreading side to "A" down is 
put, and UV hardening is carried out. In this way, the specimen of the hollow which carried out the 
hermetic seal was obtained, and moisture resistance was evaluated by measuring the moisture content 
which infiltrates into a centrum. Measurement referred to the approach indicated by the television 
society magazine (42 (9) 959 (1988)). Namely, the specimen was put into the pressure cooker testing 
machine, and was exposed for 10 hours in the wet heat environment of the temperature of 121 degrees 
C, and 100% of humidity RH. Subsequently, forced cooling of the glass side was carried out, and it 
investigated whether the moisture in a centrum would dew. What dew condensation was not accepted in 
with a pressure cooker was judged to be O. 
[0040] 
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[0041] The epoxy resin constituent (examples 1-4) which blended spherical alumina powder shows the 
heat conductivity of 1 or more W/m-K, and since the specific heat of package mold goods is also small, 
thermal conductivity is superior to the result of Table 1. Moreover, the value also with the low 
concentration of a metal impurity was shown, and since there was also little metal mold abrasion loss 
compared with the constituent (examples 1-3 of a comparison) which made the subject crushing alumina 
powder and crushing silica powder, it turned out that there are few damages on the front face of a 
kneading machine. The result also with still better moisture resistance was shown. The example 4 of a 
comparison was the constituent of only spherical silica powder, and although there were little metal high 
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impurity concentration and metal mold abrasion loss, thermal conductivity turned around 1 W/m-K the 

bottom. 

[0042] 

[Effect of the Invention] The epoxy resin constituent of this invention is excellent in moisture resistance, 
and its thermal conductivity is high and it fits the hollow package made of resin for containing solid 
state image sensors, such as CCD and CMOS. Furthermore, the wear on the kneading-machine roll 
surface at the time of preparing a constituent or the front face of a screw made into the trouble of an 
inorganic bulking agent of giving high temperature conductivity including the alumina of the letter of 
crushing, and the point of mixing of a metal impurity are remarkably improvable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An epoxy resin, a curing agent, a hardening accelerator, spherical alumina powder, and low 
consistency spherical silica powder are included. In addition, it is an epoxy resin constituent containing 
at least one sort chosen from spherical fused silica powder, crushing silica powder, and alumimium 
nitride powder. 0.9 or more and mean particle diameter the above-mentioned spherical alumina powder 
0.1 micrometers or more less than 30 micrometers, [ the degree of sphericity for which it asked by 
following the (1) formula ] And the content to the total mass of a constituent is below 80 mass % more 
than 10 mass % (however, with spherical alumina powder and low consistency spherical silica powder), 
the content of at least one sort chosen from spherical fused silica powder, crushing silica powder, and 
alumimium nitride powder of sum totals is below 95 mass % to the total mass of a constituent. The 
epoxy resin constituent characterized by the thermal conductivity of the hardened material of this 
constituent being 1 or more W/m-K. 

Degree of sphericity = area with the same periphery as the projection boundary length of the projected 
area/particle of a particle of a perfect circle - (1) [Claim 2] The epoxy resin constituent according to 
claim 1 with which less than three 2.10 g/cm and moisture absorption are characterized [ the consistency 
in which said low consistency spherical silica powder measured 1-butanol as a medium ] by 0.1- 
micrometer or more thing which it is less than 3 micrometers and is contained below 30 mass % more 
than 1 mass % in [ all ] a constituent by 3% or more and mean particle diameter. 
[Claim 3] The epoxy resin constituent for a semiconductor device receipt hollow package characterized 
by consisting of an epoxy resin constituent according to claim 1 or 2. 

[Claim 4] The semiconductor device receipt hollow package characterized by being fabricated from an 
epoxy resin constituent according to claim 1 or 2. 
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(«*§S#j9rgCAPA-7 0 0S) fcfrttfc. 

m&nmsatmt. sgtaEfcsoofrnLsoo 

OrpmtU. ffl^«fe:iOSiiJ$iX^D (MEDIAN) 
[002 5] <I<9J:3 &fift«8£S' D £&£fflvi£ ^ 

[0026] ««}»it^'J^»Ji. «tt<o^si^y^t& 

0. l^mJa±4 0jLim*SS<7)t,O3{)«»4L<. 
{il^mJa±3 5jLtm*gf£7)<,0*«#4U^ 8»v'J 

¥*3&gti0 . 1 AtmjaJ:3 5//m*St«0t<^«P» 

aftr^5-^A»w%f4g*i, o. I/ma 

±3 0j«m5feSI<Ofc<O*«#4t<. §4>tCttO. 1/um 
ia±2 0/im5feSf{?5t,<O*<if*L<fflV^tLS. 

[0027] <-e<7>fl6(7)ii^I>*^Cfc^T(i. ^ 
IS18^««i:LT7x5^ MS. ~fc$tktfCT)V 5 — A 
Jt. SSSlfcLT. ty^yK. XrT'Jyl!. 



(5) 
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8 



7 



>W , }*>&* XxT'JyBET^5-^A^t'«0©«Bg m. ®j£3. 57g/cm3. «JB&0. 92. 



[0028] d^i^tc. *8U£8j£fofc:*tL (c)fi^gO. 7um. ®&3. 98g/cm3<0{,» 

T^fcJStT. y7^77'Jym /nAftxf fc<93;^I£(a)/(b)/(c) = 5/3/2<9Si}£ (®1 
*MSJII§. HIHfc7y?-ty£fc'OJi«ISJ. 10 It) TE^Lfc. ¥*>&gl4;um. ®g3. 98g/ 

&LX t>£L3£;t&V*. *||Hj-c(i^ .r*l.£><D£*m£ S^7^$7^<£S«£g#> : ¥*Jtigl 2 . 0^t 

tswt&si. ^jN-s^fcTawt-rsx^^ffliigiti mm&ttismzm) 1 . o//m, a?jg (mm -79 

ftSfoZftl. y~)V) 1. 7 8g/cm3. (RS$1 1. 8%. 

[0029] Z<T)tt*i<®mWSM±. CCD. CM ««JSHJl^y*»<*S«a^««>:¥^eg2 6. 0;u 

OSmcQffl*mmm?ZMtrt&t:tb<7)>*>&*y'!r-i? m. ?gg2 . 2 1 g/cm^ 

Jflfc LTlififcjitt£^{,tfrej>S#. x^^fi9li K»^U*l9<iaa^«H> : ¥*Sjagl 4 . 5 jum. 
fflj£ft*MR«t:^bns^<^t± J ?>«^a5^fc:t, 20 ®Jg2. 6 5g/cm3. 

^U§S<Ifc»it>*>^X/C*>&. gfl:T;l'5-'>A»<IM)83t^«>: 3 Fi^igO. 5/x 

[0030] <#&iv*-$&*mtox4t*$*m m. *gg3. 2 6g/ cm 3. 

ffljatttio-cifijg^its^t y^-^i. as. m !umm.mti<?)¥%>®&&. c i LAsasi^— r- 

1 iZ^rti o £. JdT^P LfcffiJg^tt 1 [IHJr5^#ftS!IJg§§fiG ranulometer M 

0. ^oJJW^x-'S^&T^x^y^&fc^gtf ODEL9 20tiOS!I^L. J I s-«£tf> 

L-C'J-H7^-Afcafe$ix5„ 'J-K7P-A{&K (flog. »j377«OP, 
^-^flUB^fc^^-hJ^fciDHJ^Sii. 30 S^^vryy^aNti^ : <ll§fl^Igt(») 

7^y-K7fcrt^y-K8fc^y^-^'rtfc:»A$ S. KBM-4 0 3. 

[003 1]*%BH<O^«^^JRtt4i^»/^-^ REN-S. l^y^i=28 5g/e q> 

«. ms^x^^iigiffljftifij^fflv^. sfauaaga. ^m:T>tt><mim> ■■ a^m&mm. pat 

sa*. hyyxyT-j$miti : #itL<mmti&. h *-#>7 , 7v?<mm\>:E.m&mm. #4 

yVxyr-imumzXhifife. JKjl~5 0x 10 5. 

6 Pa (10-500kg/cm2) . Eg 15 0-2 0 £. &#£mLCDWA®<m&T^yi'xJl'$*y--lZ 

or. ^Hl~5^^)jj!UB^fc:J:orjS»tSC:fc iOS^-Lfcft. iaS9 0~l 1 ora>Z#n-;i/clm 

[0032] fc. £?)«j£!|j)£jjjvvc. WT<0ffffl*&fc J: DUJtt£ 
[gftMl *^Boffi^^^HW50lfc J: Oil 1 KflWrT^ Lfc. 

wthw. *m\\tmm£.w&ztih i>wi.%w [0034] <mwjm> 

[0033] (Httm~5. (1) XJ^yfryn- 

m£5Frt£im EMM I 1 -6 6Mmz®lti[*i&tfx;U y)Vmztc 

fl§>: B*^(tt)S!. EOCN- 10 20-70. X 501C. H2ffi7J6. 9X 1 0 6 Pa ( 7 0 k g f /c 

*^i=2 0 5g/eq 1 m«)TJ«JBL. 1 8 0#fg^Lfcl$<O&Sl*9Ttf*£ 

75A**7x y-;i*IB<*fcSI> : BL^g$ ^j8^L<:. 
S. SV7nXLC-3L > 50 [0035] ( 2 ) 



MZ-AZ INE. 



(b) J F^S4/zm. ?gK3. 9 8g/cm3<Ot,cOt 



(6 

9 

1IJ10 5mm(L)x5 5mm(W)xl 5mm(H)»t 
4 XfcjftgU ZcVfmfct: 2 3r<0#BBm4«t 1 2B$ 

[0036] o) &)&mvmm 

malVi o fcflS Lfcx** MtlIlifflj£!Hj£ , L e e m 

an Lab smMmtt&Tyx-zmftitftmm 
m^x. ^m»t Lxmmfrizsttiz f e as* 10 

[0037] (4)&ffiJfEffitt 

8X1 0 6 Pa (80kgf/cm2) CDEjjXW±V. 
T^S-^ASy X;l/<5Dag2mm055feSgrLA^ 19c 20 

[0038] (5)U3fc 



^20 0 3-1607 14 
1 0 

ixem&m&Dmt tn. iiegM? [003 
-7£/Bvvc«£Lfc. itftfi. ?gs&a>*> 1 oxv#o 

[0039] (6)i»gtt 

Tr-jSJgfcioT. Eft 7 X 1 0 6 P a (70kg/ 
cm*) s fi@U8 0XX mffi2ftfflcVfm%fHz£'> 
X*&*"/*- : J TAj . <Kfcit»£8ff£§^ 

m*\*m&.L. rAjt««M«^Tt:W:raj5r 

ft*, wmcth. zotx. mzis-frLiz^ff) 
x-yxwm&tmmit:. ansa*. fi^ty 3 ^^ 

(42 (9), 959 (1988) ) izSMtStlfzlffi; 

-wmtztJi. iagi2ixx ssioo%rhcos 
mrntx 1 0 msmm us. acv^^xB^sisi^ai 

[0040] 
[fSl] 
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* * 
mam 


xttn 

i 


JEM0I 

2 


mi 

3 


IBM 

4 


5 


worn 

i 


ten! 
2 


1 1 ftwfm 

ism 

3 


ttttM 

4 




100 


100 


100 


100 


100 


100 


100 


100 


100 




93 


03 


03 


93 


03 


S3 


03 


83 


03 




27 


XI 


27 


27 


27 


27 


27 


27 


27 


ft 

« 




1037 


518 


1037 


1037 






















724 






















1037 




518 






128 


120 


120 


120 


! 137 


120 


120 


120 


120 




302 


603 








302 




593 


1339 










302 




724 




1339 














302 












HI 




6 


6 


6 


6 


5 


6 


5 


5 






2 


2 


2 


2 


3 


2 


2 


2 


2 




7 


7 


7 


7 


3 


7 


7 


7 


7 




7 


7 


7 


7 


7 


7 


7 


7 


7 




3 


3 


3 


3 


3 


3 


3 


3 


3 


Xrt'-f7*7n- (an) 


72 


00 


48 


30 


23 


34 


29 


38 


77 




1.0 


1.1 


2.0 


2.5 


2.4 


2.2 


1.8 


1.2 


ae 


(W (nan) 


240 


180 


360 


380 


470 


1750 


1130 


860 


200 




a 44 


030 


OL00 


aoo 


1.04 


3.60 


2.70 


2.10 


0.40 


Has 


o 


O 


O 


o 


O 


o 


O 


O 


O 


(xlO'J/it) 


8.28 
















aos 







fcXTjf^^isiigaBitim (Hte0ii~4) iw/ m ■ 

[0042] 

[^B^l*] *HB8^x 5 K^v'iaj||ffl«!|4l«. WStt 
fcffifU gfegSPfrWIK. CCD^C MO S3^@tti§ 

a. * 



[01 ] *f6BB^x^>-iaflifflj£iftltJ:-5TlS»$^ 

[H2] *^B*O^0|-Cfflv^^ffl^tt»iBI^*^ 

30 [«r^)H^] 

2 3ft 
3 

4 T4=7VY 
5 

7 

8 raiij-K* 

40 10 *?(H£S) 

11 $=F(imm) 

12 r^s-^ASjyx/p 

14 wi&ztiz>x#*i,®m®m> 



(8) 



^2003-160714 




(5i)int.ci.7 mm^- F I 7^?3-r <##> 

H01L 23/29 H01L 2V30 R 

23/31 

F?-A(##) 4J002 CC032 CD001 CD051 CD061 
CD071 DF018 DJ018 EF116 
EF126 EN016 EN036 EN076 
EQ026 ET017 EU097 EU117 
EW017 FA088 FD01 FD09 
FD13 FD16 GQ05 
4M109 AA01 CA21 EA02 EB03 EB04 
EB12 GA01 



